TITLE OF THE INVENTION 

FLAT DISPLAY APPARATUS 



BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

This invention relates to the structure of flat display 
apparatuses . 

The present application claims priority from Japanese 
Application No . 2002-362787, the disclosure of which is incorporated 
10 herein by reference. 

DESCRIPTION OF THE RELATED ART 

In recent years, slim and flat display apparatuses have become 
increasingly widespread as a display apparatus having a flat display 
panel, such as a plasma display panel (referred to as "PDP") , field 

15 emission display panel (referred to as "FED") , inorganic or organic 
EL display panel, liquid crystal display panel (referred to as 
"LCD") , and the like. 

Fig. 1 is a sectional view illustrating a structure for 
supporting a drive circuit board provided for driving a flat display 

20 panel of a conventional flat display apparatus for generation of 
an image . 

In Fig. 1, the flat display apparatus has a flat display panel 
1 supported by a chassis 2, and a drive circuit board 3 mounted 
on the rear face of the chassis 2 and supported parallel to the 
25 flat display panel 1. 

The drive circuit board 3 is connected to the flat display 
panel 1 by a wiring board (e.g. TCP: Tape Carrier Package) 4 curving 
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around a side of the chassis 2. 

As illustrated in Fig. 2, the wiring board 4 has a driver 
integrated circuit 4B fixed in a substantially central portion of 
a plate-shaped board body 4A, ah electrode terminal 4C formed in 
5 one edge (the lower edge in Fig. 2) of the board body 4A and connected 
to the flat display panel 1, and an electrode terminal 4D formed 
in the other edge (the upper edge in Fig. 2) and connected to the 
drive circuit board 3. 

The wiring board 4 further has a flection 4E extending in a 

10 portion parallel to the electrode terminal 4C between the driver 
integrated circuit 4B and the electrode terminal 4C on the board 
body 4A. The flection 4E enables the bending of the board body 
4A. Further a flection 4F extends in parallel to the electrode 
terminal 4D in a portion between the driver integrated circuit 4B 

15 and the electrode terminal 4D. 

The wiring board 4 is placed in front of the lateral end of 
the chassis 2 in a position approximately right angles to the flat 
display panel. The wiring board 4 is then bent at the flections 
4E so that the electrode terminal 4C becomes parallel to the flat 

20 display panel 1. Then the electrode terminal 4C is connected to 
an electrode terminal of the flat display panel 1 by means of 
thermo-compression bonding. The wiring board 4 is also bent at 
the flections 4F so that the electrode terminal 4D becomes parallel 
to the drive circuit board 3. Then the electrode terminal 4D is 

25 connected to an electrode terminal of the drive circuit board 3 
by means of thermo-compression bonding. 

Such the foregoing conventional flat display apparatuses is 
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showed in JP Pat. Publication No. 2000-56701. 

In the foregoing conventional flat display apparatus, the flat 
display panel 1 and the drive circuit board 3 are arranged in parallel 
to each other with the chassis 2 in between. The wiring board 4 
5 is placed in front of the lateral end of the chassis 2 in a position 
approximately at right angles to the flat display panel 1 so as 
to straddle the chassis 2 for establishing a connection between 
the flat display panel 1 and the drive circuit board 3. With this 
structure, the thickness of the chassis 2 causes an increase not 
10 only in the space between the flat display panel 1 and the drive 
circuit board 3, but also in the length of the wiring board 4, making 
unnecessary the use of an expensive wiring board 4. The use of an 
expensive wiring board is a factor in the increase of the production 
costs . 

15 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the problem 
associated with the conventional flat display apparatus as described 
above . 

20 Therefore, it is an object of the present invention to provide 

a flat display apparatus capable of lowering costs. 

To attain the above object, the present invention provides 
a flat display apparatus including: a flat display panel; a chassis 
member for supporting the flat display panel from the rear; a drive 

25 circuit board provided for the flat display panel; and a wiring 
member having a first electrode terminal connected to the flat 
display panel, and a second electrode terminal connected to the 
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drive circuit board, to establish a connection between the flat 
display panel and the drive circuit board. The flat display 
apparatus has the advantages of: placing the drive circuit board 
in a side portion of the chassis member at an angle to the flat 
5 display panel, and forming bendable portions in a plurality of 
positions of the wiring member to enable free bending of the wiring 
member, in which the wiring member is mounted in a front corner 
of the flat display apparatus and between the flat display panel 
and the drive circuit board which are mounted at an angle to each 

10 other on the chassis member, in such a way that the first electrode 
terminal and the second electrode terminal are respectively 
connected to the flat display panel and the drive circuit board, 
and a portion of the wiring member between the first electrode 
terminal and the second electrode terminal is bent in a direction 

15 of projecting toward the front of the flat display panel by use 
of the bendable portions formed in the plurality of positions. 

The flat display apparatus according to the present invention 
concept includes a chassis member for supporting a flat display 
panel such as a PDP, FED, liquid crystal panel or the like. A drive 

20 circuit board for driving the flat display panel and controlling 
the driving is mounted on the chassis in a direction of forming 
an angle with respect to the flat display panel, namely, inadirection 
at right angles or an oblique angle to the flat display panel. 
In the front side corner of the flat display apparatus and 

25 between the flat display panel and the drive circuit board which 
are placed at angles to each other, a wiring board having a driver 
integrated circuit or a wiring member such as a flexible cable is 
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mounted so as to connect the first electrode terminal to the flat 
display panel and the second electrode terminal to the drive circuit 
board for forming the connection between the flat display panel 
and the drive circuit board. 
5 Here, the wiring member is bent by use of bendable portions 

formed in a plurality of positions of the wiring member such that 
part of the member body between the first electrode terminal and 
the second electrode terminal projects in the direction of the front 
of the flat display panel. 

10 With the flat display apparatus according to the present 

invention, the drive wiring board is supported by the chassis member 
in a position forming an angle with the flat display panel, and 
the wiring member establishes the connection between the drive 
wiring board and the flat display panel in the front side corner 

15 of the flat display apparatus. This structure enables the 
connection of the flat display panel and the drive circuit board 
over the shortest possible distance, thereby decreasing the length 
of the wiring member as compared with a conventional wiring member. 
As a result it is possible to reduce the parts cost of an expensive 

20 wiring member to lower production costs. 

Further, with the flat display apparatus according to the 
present invention, by bending the wiring member in the direction 
of projecting toward the front side of the flat display panel by 
means of its bendable portions formed in a plurality of positions, 

25 the connection of the flat display panel and the drive circuit board 
is established in the form of making an allowance. Due to this 
allowance, even when, for example, the positional relationship 
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between the flat display panel and the drive circuit board is changed 
by deformation, displacement or the like of the chassis, the wiring 
board is prevented from being damaged and the electrode terminals 
maintain their connection. Accordingly, it is possible to improve 
5 the reliability of production quality. 

These and other objects and features of the present invention 
will become more apparent from the following detailed description 
with reference to the accompanying drawings. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plane cross section view illustrating the structure 
of a conventional flat display apparatus. 

Fig. 2 is a plan view illustrating the configuration of a 
conventional wiring board. 
15 Fig. 3 is a plane cross sectional view illustrating a first 

embodiment of a flat display apparatus according to the present 
invention. 

Fig. 4 is a plan view illustrating the configuration of a wiring 
board in the first embodiment. 
20 Fig. 5 is a sectional view taken along the V-V line in Fig. 

4 . 

Fig. 6 is a plane cross sectional view illustrating an example 
of the form of connection of the wiring board of the flat display 
apparatus . 

25 Fig.. 7 is a diagram for illustrating a problem in the form 

of connection of the wiring board in Fig. 6. 

Fig. 8 is a diagram for illustrating another problem in the 
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form of connection of the wiring board in Fig. 6. 

Fig. 9 is a diagram for illustrating an effect of the form 
of connection of the wiring board of the flat display apparatus 
according to the present invention. 
5 Fig. 10 is a diagram for illustrating another effect of the 

form of connection of the wiring board of the flat display apparatus 
according to the present invention. 

Fig. 11 is a plane cross-section view illustrating a second 
embodiment of the flat display apparatus according to the present 
10 invention. 

Fig. 12 is a plan view illustrating the configuration of a 
wiring board in the second embodiment. 

Fig. 13 is a plane cross-section view illustrating a third 
embodiment of the flat display apparatus according to the present 
15 invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments according to the present invention will 
be described below in detail with reference to the accompanying 
.20 drawings. 

Fig. 3 is a plane cross sectional view illustrating the 
structure of one lateral end of a flat display apparatus according 
to a first embodiment of the present invention. 

In Fig. 3, a chassis 10 supports a flat display panel 1 and 
25 has an outer face 1 OA of a lateral end formed in a plane shape extending 
in a direction at right angles to the flat display panel 1. 

A drive circuit board 11 is mounted on the outer face 10A of 



- 7 - 



the chassis 10 by the interposition of a mounting fixture 12, and 
positioned parallel to the outer face 10A, namely, at right angles 
to the flat display panel 1. 

The drive circuit board 11 mounted on the outer face 10A of 
5 the chassis 10 is connected through a wiring board 13 to the flat 
display panel 1 supported on the front surface of the chassis 10. 

The wiring board 13, as illustrated in Fig. 4, has an electrode 
terminal 13B formed in one edge (the lower edge in Fig. 4) of a 
plate-shaped board body 13A and connected to the flat display panel 
10 1, and an electrode terminal 13C formed in the other edge (the upper 
edge in Fig. 4) and connected to the drive circuit board 11. 

Further, in the board body 13A of the wiring board 1 3 , a flection 
13DA enabling the bending of the board body 13A is formed in an 
approximately central portion of the board body 13A and extends 
15 in the width direction of the board body 13A (in the right-left 
direction in Fig. 4) . A flection 13DB is also formed parallel to 
the flection 13 DA in the portion of the board body 13A on the electrode 
terminal 13B side with respect to the flection 13DA. 

A driver integrated circuit 13E is seated in the portion of 
20 the board body 13A between the flection 13DA and the electrode 
terminal 13C. 

Fig. 5 is a sectional view taken along the line V-V line on 
the wiring board 13 in Fig. 4. 

In Fig. 5, the board body 13A of the wiring board 13 is 
25 constituted of an insulation resin plate (polyimide tape in the 
first embodiment ) 13Aa, a wiring pattern 13Ab of a copper wire formed 
on the insulation . resin plate 13Aa, and an insulating layer 13Ac 
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covering the wiring pattern 13Ab. 

For the formation of each of the flections 13DA and 13DB of 
the wiring board 13, the part of the insulation resin plate 13Aa 
corresponding to the flection is removed in a strip shape, and then 
5 a thin coat of another insulation resin 13Da is applied to the exposed 
part . 

In the front corner of the flat display apparatus (the bottom 
right-hand corner in Fig. 3), one electrode, terminal 13B of the 
wiring board 13 is connected to the electrode terminal of the flat 

10 display panel 1 by means of thermo-compression bonding, and the 
other electrode terminal 13C is connected to the electrode terminal 
of the drive circuit board 11 by means of thermo-compression bonding, 
whereby the wiring board 13 establishes a connection between the 
flat display panel 1 and the drive circuit board 11. 

15 At this point, the board body 13A of the wiring board 13 is 

bent toward the front of the flat display panel 1 in the flection 
13DB situated close to the electrode terminal 13B. Further, the 
board body 13A is again bent, in the flection 13DA situated 
approximately in the central portion of the board body 13A, in the 

20 direction of the rear of the flat display panel 1 to become parallel 
to the drive circuit board 11. 

The following explains why the wiring board 13 is mounted 
between the flat display panel 1 and the drive circuit board 11 
which are positioned at right angles to each other, thus making 

25 the approximately central portion of the board body 13A project 
toward the front of the flat display panel 1. 

In the case where a conventional formation of bending the wiring 
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board 4 at approximately right angles as illustrated in Fig. 6 is 
adopted for the connection between the flat display panel 1 and 
the drive circuit board 11 which are positioned at right angles 
to each other, it is possible, as illustrated in Fig. 7, for the 
5 chassis 10 to be inclined toward the flat display panel 1 during 
the manufacturing process or by deformation of the chassis 10 caused 
by warping, deflection and the like, thus opening up a space between 
the side end of the flat display panel 1 and the side end of the 
chassis 10. In such a event, there is a likelihood that the portion 

10 of the board body 4A around the electrode terminal 4C connected 
to the flat display panel 1 may be bent and fractured. 

On the other hand, as illustrated in Fig. 8, if the chassis 
10 is inclined in the opposite direction to the direction of inclining 
in Fig. 7 with respect to the flat display panel 1 to lessen the 

15 space between the side end of the flat display panel 1 and the side 
end of the chassis 10, in that event, there is a likelihood that 
the electrode terminal 4C of the wiring board 4 may be disconnected 
from the electrode terminal of the flat display panel 1. 

However, as described earlier, the wiring board 13 is mounted 

20 in such a way that the approximately central portion of the wiring 
board 13 projects toward the front side of the flat display panel 
1 as illustrated in Fig. 3. Due to this way of mounting, even when 
the chassis 10 is inclined with respect to the flat display panel 
1 during the manufacturing process or by deformation of the chassis 

25 10 caused by warping, deflection and the like, thus opening up a 
space between the side end of the flat display panel 1 and the side 
end of the chassis 10 as in the case of the illustration in Fig. 
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7 , damage to the portion of the board body 13 around the electrode 
terminal 13B is avoided because of the allowance created by bending 
the approximately central portion of the wiring board 13 to project 
in the direction of the front side of the flat display panel 1, 
5 as illustrated in Fig. 9. 

Further, even when the chassis 10 is inclined in the opposite 
direction with respect to the flat display panel 1, lessening the 
space between the side end of the flat display panel 1 and the side 
end of the chassis as in the case of the illustration in Fig. 8, 
10 disconnection of the electrode terminal 13B of the wiring board 
13 from the electrode terminal of the flat display panel 1 is avoided 
because the flection 13DB formed close to the electrode terminal 
13B enables the free bending of the board body 13A, as illustrated 
in Fig. 10. 

15 As described hitherto, with the flat display apparatus in the 

first embodiment, the flat display panel 1 and the drive circuit 
board 11 are able to be connected over the shortest possible distance, 
so that it is possible to decrease the length of the wiring board 
13 as compared with a conventional wiring board to reduce the parts 

20 cost of the expensive wiring board 13 for lowering production costs . 

Further, even when the positional relationship between the 
flat display panel 1 and the drive circuit board 11 is changed by 
deformation, displacement or the like of the chassis 10, the wiring 
board 13 is prevented from being damaged and the electrode terminals 

25 maintain their connection . Accordingly, it is possible to improve 
the reliability of production quality 

Fig. 11 is a plane cross sectional view illustrating the 
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structure of one lateral end portion of a flat display apparatus 
in a second embodiment according to the present invention. 

In Fig. 11, a drive circuit board 11 is mounted on an outer 
face 20A of a chassis 20 supporting a flat display panel 1. The 
5 outer face 20A is inclined steadily inward (the left-hand direction 
in Fig. 11) with respect to the flat display panel 1 as it extends 
in the direction of the rear of the flat display panel 1 (the upper 
direction in Fig. 11). 

The wiring board 23 is supported by the mounting fixtures 12 
10 so as to be in parallel to the outer face 20A of a side end of the 
chassis 20, namely, so as to be inclined in the same direction as 
that of the outer face 20A with respect to the flat display panel 
1. 

The drive circuit board 11 mounted on the outer face 20A of 
15 the chassis 20 and the flat display panel 1 supported on the front 
face of the chassis 20 are connected to each other by a wiring board 
23. 

As illustrated in Fig. 12, the wiring board 23 has an electrode 
terminal 23B formed at one edge (the lower edge in Fig. 12) of a 

20 plate-shaped board body 23A, and an electrode terminal 23C formed 
at the other edge (the upper edge in Fig . 12) . The electrode terminal 
23B is connected to the flat display panel 1, and the electrode 
terminal 23C to the drive circuit board 11. 

Further, in the board body 23A of the wiring board 2 3 , a flection 

25 23DA enabling the bending of the board body 23A is formed in an 
approximately central portion of the board body 23A and extends 
in the width direction of the board body 23A (in the right-left 
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direction in Fig. 12). A flection 23DB is also formed parallel 
to the flection 2 3 DA in a port ion of the board body 23A on the electrode 
terminal 23B side with respect to the flection 23DA. Further, a 
flection 23DC is formed in parallel to the flection 23DA in a portion 
5 of the board body 23A on the electrode terminal 23C side with respect 
to the flection 23DA. 

A driver integrated circuit 23E is seated in a portion of the 
board body 23A between the flection 23DA and the electrode terminal 
23C. 

10 The method of forming the flections 23DA, 23DB and 23DC is 

similar to the method described in Fig. 5 in the first embodiment. 

In the front corner of the flat display apparatus (the bottom 
right-hand corner in Fig. 11), one electrode terminal 23B of the 
wiring board 23 is connected to the electrode terminal of the flat 

15 display panel 1 .by means of thermo-compression bonding, and the 
other electrode terminal 23C is connected to the electrode terminal 
of the drive circuit board 11 by means of thermo-compression bonding, 
whereby the wiring board 23 establishes a connection between the 
flat display panel 1 and the drive circuit board 11. 

20 Here, the board body 23A of the wiring board 23 is bent toward 

the front of the flat display panel 1 in the flection 23DB situated 
close to the electrode terminal 23B, then bent approximately at 
right angles toward the rear of the flat display panel 1 in the 
flection 23DA situated approximately in the central portion of the 

25 board body 23A, and then bent toward the inside (toward the chassis 
20) in the flection 23DC. 

As in the case of the first embodiment, the flat display 
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apparatus in the second embodiment is capable of connecting the 
flat display panel 1 and the drive circuit board 11 over the shortest 
possible distance . Therefore, itispossibleto decrease the length 
of the wiring board 23 as compared with a conventional wiring board 
5 to reduce the part s cost of the expensive wiring board 2 3 for achieving 
low cost. 

Further, even when the positional relationship between the 
flat display panel 1 and the drive circuit board 11 is changed by 
deformation, displacement or the like of the chassis 20, the wiring 

10 board 23 is prevented from being damaged and the electrode terminals 
maintain their connection. Accordingly, it is possible to improve 
the reliability of production quality. 

Fig. 13 is a plane cross sectional view illustrating the 
structure of one lateral end portion of a flat display apparatus 

15 in a third embodiment according to the present invention. 

In Fig. 13, a drive circuit board 11 is placed in a position 
approximately at right angles to the flat display panel 1 as in 
the case of the first embodiment described in Fig. 3, and connected 
through a wiring board 33 to the flat display panel 1. 

20 At this point, a board body 33A of the wiring board 33 is bent 

toward the front of the flat display panel 1 in a flection 33DB 
situated close to an electrode terminal 33B, and then bent, in a 
flection 33DA situated approximately in the central portion of the 
board body 33A, toward the rear of the flat display panel 1 to become 

25 parallel to the drive circuit board 11, in order to establish a 
connection between the flat display panel 1 and the drive circuit 
board 11 as in the case of the first embodiment described in Fig. 
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3. A point of difference from the case of the first embodiment 
is that a drive integrated circuit 33E is installed in a portion 
between the flax portions 33DA and 33DB of the board body 33A. 
A generic concept of the flat display apparatus in the foregoing 
5 embodiments is a flat display apparatus including: a flat display 
panel; a chassis member for supporting the flat display panel from 
the rear; a drive circuit board provided for the flat display panel; 
and a wiring member having a first electrode terminal connected 
to the flat display panel, and a second electrode terminal connected 

10 to the drive circuit board, to establish a connection between the 
flat display panel and the drive circuit board. Further, the drive 
circuit board is placed in a side portion of the chassis member 
at an angle to the flat display panel. The wiring member further 
has bendable portions formed in a plurality of positions of the 

15 wiring member to enable free bending of the wiring member. The 
wiring member is mounted in a front corner of the flat display 
apparatus and between the flat display panel and the drive circuit 
board which are mounted at an angle to each other on the chassis 
member, in such a way that the first electrode terminal and the 

20 second electrode terminal are respectively connected to the flat 
display panel and the drive circuit board, and a portion of the 
wiring member between the first electrode terminal and the second 
electrode terminal is bent in a direction of projecting toward the 
front of the flat display panel by use of the bendable portions 

25 formed in the plurality of positions. 

The flat display apparatus of an embodiment forming the generic 
concept includes a chassis member for supporting a flat display 
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panel such as a PDP, FED, liquid crystal panel or the like. A drive 
circuit board for driving the flat display panel and controlling 
the driving is mounted on the chassis in a direction of forming 
an angle with respect to the flat display panel, namely, inadirection 
5 at right angles or an oblique angle to the flat display panel. 

In the front side corner of the flat display apparatus and 
between the flat display panel and the drive circuit board which 
are placed at angles to each other, a wiring board having a driver 
integrated circuit or a wiring member such as a flexible cable is 

10 mounted so as to connect the first electrode terminal to the flat 
display panel and the second electrode terminal to the drive circuit 
board for forming the connection between the flat display panel 
aind the drive circuit board. 

Here, the wiring member is bent by use of bendable portions 

15 formed in a plurality of positions of the wiring member such that 
part of the member body between the first electrode terminal and 
the second electrode terminal projects in the direction of the front 
of the flat display panel. 

With the flat display apparatus embodying the generic concept, 

2 0 the drive wiring board is supported by the chassis member in a position 
forming an angle with the flat display panel, and the wiring member 
establishes the connection between the drive wiring board and the 
flat display panel in the front side corner of the flat display 
apparatus. This structure enables the connection of the flat 

25 display panel and the drive circuit board over the shortest possible 
distance, thereby decreasing the length of the wiring member as 
compared with a conventional wiring member. As a result it is 
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possible to reduce the parts cost of an expensive wiring member 
to lower production costs. 

Further, with the flat display apparatus embodying the generic 
concept, by bending the wiring member in the direction of projecting 
5 toward the front side of the flat display panel by means of its 
bendable portions formed inapluralityof positions, the connection 
of the flat display panel and the drive circuit board is established 
in the form of making an allowance. Due to this allowance, even 
when, for example, the positional relationship between the flat 

10 display panel and the drive circuit board is changed by deformation, 
displacement or the like of the chassis , the wiring board is prevented 
from being damaged and the electrode terminals maintain their 
connection. Accordingly, it is possible to improve the reliability 
of production quality. 

15 The terms and description used herein are set forth by way 

of illustration only and are not meant as limitations . Those skilled 
in the art will recognize that numerous variations are possible 
within the spirit and scope of the invention as defined in the 
following claims. 
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